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Natural History
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and Outcomes
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RISKS & ETIOLOGY



SUBARACHNOID
HEMORRHAGE (SAH)




Subarachnoid Hemorrhage

14/100k-Annual incidence

1:1.24 male to female

>50 year old

15-40% Prehospital deaths

20-30% in-hospital mortality
30-40% survive with good recovery

20-30% survive with severe disability
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E] Incidence of SAH by systolic blood pressure Incidence of SAH by smoking prevalence
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SIGNS & SYMPTOMS



ABRUPT

HEADACHE!







Ophthalmic aneurysm

CRANIAL
NERVE

PALSY

Oculomotor
nerve




SAH Clinical GradingScales

Grade Huntand Hess

0
1
1a

2
3
4
N

Asxic/ mild HA

Fixed neuro deficit s men. or brain rxn
Modto sev HA, CN palsy, nuchal rigidity
Lethargy, confusion, mild focal deficit
Stupor, hemiparesis, early decerebrate

Co

a, decerebrate, moribund

WENS
Intact aneurysm
GCS 15

GCS 13-14 no motor deficit
GCS 13-14 motor deficit
GCS 7-12 +/- motor deficit
GCS 3-6 +/- motor deficit




Diagnostic Work Up

-Does the patient have SAH?

-Why does the patient have SAH?



Diagnostic Work Up

-Does the patient have SAH?






Rapid with ubiquitous Less information about
availability underlying lesions

No ferromagnetic Subtle hemorrhages may not
contraindications (pacers) be visualized
CT angiography




MRI

Informs decision about

Time to acquire image

underlying lesions

« T2, GRE, DWI: 20 min, add SWI:
another 15 min

Exquisitely sensitive

Contraindications - implants
 Especially GRE & SWI

Often part of diagnostic More expensive
package at some point

Availability
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Diagnostic Work Up

-Why does the patient have SAH?



Conventional
Angiography
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TREATMENT CONSIDERATIONS:

* Prevent rebleeding - blood pressure control & secure the
aneurysm

— Clip? Coil?

- Manage associated neurological complications
— Seizures
— Hydrocephalus
— Vasospasm

- Manage associated medical complications

— Ventilator management: ARDS, ALI, pneumonia; volume status; VTE; hyponatremia
and other metabolic derangements; hyperglycemia; fever and infection diagnosis
and treatment; cardiac arrythmia; etc.
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Considerations for Management
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aneurysm clip

aneurysm

‘~ w—oao-"! 7 -.J
Ciaorroms, (0 "
t'\-.,w}//; NG @ ,




@






Endovascular treatment of aneurysms

Coiling
Angiographic
procedure

Fill aneurysm with
coils

Divert blood flow ayﬁe.d o
away from aneurysm




Angiography - femoral artery access

- Long, flexible catheter inserted into carotid
femoral artery in groin

- Manipulation of catheter up aorta to
neck vessels

- When catheter is in correct place,
contrast is injected as
X-ray pictures are taken

* Process repeated to view all necessary s«
arteries

catheter
\“
/ © Mayfield Clinic




Angiography - radial artery access

carotid

- Radial artery at wrist artery

* Less risk of bleeding

- Improves patient comfort compared tg
the femoral approach

aorta

* No need to stay off the leg to recover

femoral

radial artery

artery —

© Mayfield Clinic




Introduction of Insertion of coils into Aneurysm packed
catheter into aneurysm aneurysm via catheter with coils

D MaySeld Clinic

before flow diverter
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A

Aneurysm

Platinum
coil

Organizing
thrombus

Endovascular
wire

Posterior cerebral
artery

Suarez (2005) New Engl J Med
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Why do open Surgery?










TREATMENT CONSIDERATIONS:

- Manage associated neurological complications
— Seizures
— Hydrocephalus
— Vasospasm



aneurysm rupture

blood clot
Cerebral

Vasospasm













Modified Fisher scale

Gradel:
no or min subarachnoid
Blood, no IVH

Grade Il
Diffuse or focal, thick
Subarachnosd blood, no I'VE

Gradell:
Mmn subarachnoid
Blood with IVH

® A
‘ Q&

GradeIV:
Diffuse or focal, thick
Subarachnoid blood with |












Vasospasm
Mean
velocities
cm / sec

Normal

Above
normal
Hyperemia

Mild

120-150

Moderate

150-199

Severe

>50 %
from
baseline
over 24
hrs
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The Effect of a Single dose Dantrolene in Patients with Vasospasm
Following Aneurysmal Subarachnoid Hemorrhage
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Long-acting statin for aneurysmal subarachnoid hemorrhage: A randomized, double-blind,
placebo-controlled trial.
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\/ Prophylactic magnesium sulfate for aneurysmal subarachnoid hemorrhage: a systematic review
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Tr | a ‘ S Clazosentan, an endothelin receptor antagonist, in patients
with aneurysmal subarachnoid haemorrhage undergoing
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controlled phase 3 trial (CONSCIOUS-2)
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Preventive Effect of Clazosentan against Cerebral Vasospasm after
Clipping Surgery for Aneurysmal Subarachnoid Hemorrhage in

Japanese and Korean Patients
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The efficacy and safety of acupuncture for cerebral vasospasm after subarachnoid hemorrhage:
study protocol for a randomized controlled trial.

World Neurosurg, 2014 Feb;81(2):309-15. doi: 10.1016/j.wneu.2012.09.020. Epub 2012 Sep 29.

A prospective, multicenter, randomized study of the efficacy of eicosapentaenoic acid for

cerebral vasospasm: the EVAS study.




IEIS
Qutcomes

Francoeur and Mayer Critical Care (2016) 20:277

Table 2 Selected pharmacologic interventions that have been
evaluated for DCl prevention®

Intervention

Aspirin
Clazosentan

Enoxaparin

Erythropoietin
Fludrocortisone

Magnesium

Methylprednisolone

Nicardipine

Prophylactic
angioplasty

Prophylactic
hypervolemia

Statins

“Excluding nimodipine.

Effect

No effect on new lesion associated with
neurological worsening [103]

No effect on mortality or vasospasm-related
morbidity [5]

No effect on DCl or GOS at 3 months [104]

Less neurological deficit with cerebral infarct;
no difference in mRS or GOS at 6 months [105]

No effect on incidence of cerebral ischemia or
independent living [27]

No difference in mRS at 3 months [106]

No effect on neurologic worsening; trend
towards better GOS at 6 months [107]

No effect on neurological worsening or GOS
at 3 months [102]

No effect on new neurologic deficits or GOS
at 3 months [86]

No effect on neurologic worsening or GOS
at 3 months [69]

No effect on DCI, death or mRS at
6 months [108]

Only randomized controlled trials are considered.

References are either the most recent, most definitive, or most robust trial

according to the authors’ opinion
DCI delayed cerebral ischemia, GOS, Glasgow Outcome Scale, mRS modified

Rankin Scale










OUTCOMES



The Barrow Ruptured Aneurysm Trial

Clinical article

CAMERON G. McDougaLL, M.D.,! ROBERT F. SPETZLER, M.D..! JosepH M. ZABRAMSKI, M.D.,!
SHAHRAM ParTOVI, M.D.,? NANCY K. HiLLS, PH.D..* PETER NAKAJI, M.D.!

AND FELIPE C. ALBUQUERQUE, M.D.!

TABLE 3: Proportion of patients with poor outcome (mRS score > 2) at 1 year in the BRAT

Clip Group Coil Group
No. w/ mRS No. w/ mRS

Subgroup No.* Score >2 (%) Subgroup No* Score>2 (%) OR(95% CI) p Value
assigned clip 205 69 (33.7) assigned coil 198 46 (23.2) 168 (1.08-2.61) 0.02
assigned clip & received clip 180 61 (33.9) assigned coil & received coil 109 20 (184)  2.28(1.30-413) 0.005
crossover: assigned coil &received 65 22 (33.9) crossover: assigned clip & received 4 3(75.0) 017(0.01-1.42)t 014

clip coil

total actually treated w/ clip 245 83 (33.9) total actually treated w/ coil 113 23(204) 201(1.20-3.46) 0.01

* Total number of patients in each category in whom the mRS score at 1 year was available.
T Reference group; those assigned to coil embolization who crossed over to surgical clipping.




Screened

(n=725)
Cnnsénted
(n =500)
(-28 consented in error)
|
Consented L . . .
n=472) TABLE 4: Multivariable analysis of patients with poor outcome
| '
(mRS score > 2) at 1 year in the BRAT
Assigned clip (n = 239)
(-1 wi?;r;wgé?nsent Assigned coil (n = 233)
Characteristic OR (93% Cl) p Value
As?ignggé‘.llip As{signed c]oil
n= n=233 -
clipping’ 1.72(1.09-2.76) 0.020
Clip/Clip (n = 205) Coil/Coil (n = 124) —
CIiE!CcI:ﬁ {r:I =4) Cgilz’cﬁp (n=175) age }50 yrs 203 (1 23 342) 0007
Died bef (n=3) Died bef (n=3)
Oied before =3 Died beforetx 0 = Hunt& Hess grade Il 351(221-568)  <0.0001
Clip/Clip (n = 205) Coil/Coil (n = 124)
Clip/Coil (n = 4) Coil/Clip (n = 74)
Died before tx (n = 3) (-1 for no outcome data)
Angio Neg (n = 26) Died before tx (n = 3)
Angio Neg (n = 31)




Durability at 10 years

BRAT (Barrow Ruptured Aneurysm Trial)




Summary




Summary




Summary




MayfieldClinic.com
MAYFIELD

Brain & Spine




IONS

Quest

MAYFIELD

Brain & Spine



Citations

2023 Guideline for the Management of Patients With Aneurysmal Subarachnoid Hemorrhage: A Guideline
From the American Heart Association/American Stroke Association. Stroke, 2023 Jul;54(7):e314-e370.

Ten-year analysis of saccular aneurysms in the Barrow Ruptured Aneurysm Trial. ] Neurosurgery 2019
Mar 8;132(3):771-776

Worldwide Incidence of Aneurysmal Subarachnoid Hemorrhage According to Region, Time Period, Blood
Pressure, and Smoking Prevalence in the Population: A Systematic Review and Meta-analysis. JAMA
Neurology, 2019 May 1,76(5):588-597.

Association Between Aneurysmal Hemodynamics and Rupture Risk of Unruptured Intracranial
Aneurysms. Frontiers in Neurology, 2022 Apr 21;13:818335.

Effectiveness of Lumbar Cerebrospinal Fluid Drain Among Patients With Aneurysmal Subarachnoid
Hemorrhage: A Randomized Clinical Trial. JAMA Neurology. 2023 Aug 1;80(8):833-842

Diagnosis and management of subarachnoid hemorrhage. Nature Communications, 2024 Feb
29;15(1):1850



	Slide 1: Subarachnoid Hemorrhage: Management of Ruptured Cerebral Aneurysms
	Slide 2
	Slide 3: Subarachnoid Hemorrhage 
	Slide 4: Subarachnoid Hemorrhage 
	Slide 5: Subarachnoid Hemorrhage 
	Slide 6: Goals
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12: RISKS & ETIOLOGY
	Slide 13: SUBARACHNOID  HEMORRHAGE (SAH)
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20: SIGNS & SYMPTOMS
	Slide 21
	Slide 22: STIFF  NECK
	Slide 23: CRANIAL NERVE  PALSY
	Slide 25
	Slide 26: Diagnostic Work Up   -Does the patient have SAH?  -Why does the patient have SAH?
	Slide 27: Diagnostic Work Up   -Does the patient have SAH?  -Why does the patient have SAH?
	Slide 28
	Slide 29: CT
	Slide 30: MRI
	Slide 31
	Slide 32: Diagnostic Work Up   -Does the patient have SAH?  -Why does the patient have SAH?
	Slide 33
	Slide 34: TREATMENT CONSIDERATIONS: 
	Slide 35: TREATMENT CONSIDERATIONS: 
	Slide 36: Considerations for Management
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44: Angiography – femoral artery access
	Slide 45: Angiography – radial artery access
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50: Why do open Surgery?
	Slide 51
	Slide 52
	Slide 53: TREATMENT CONSIDERATIONS: 
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70: OUTCOMES
	Slide 71
	Slide 72
	Slide 73: Durability at 10 years
	Slide 74: Summary
	Slide 75
	Slide 76
	Slide 77
	Slide 78: Questions
	Slide 79: Citations

